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ABSTRACT--- At present, it is hard to maintain and monitor
the machine tool in industry. This paper proposed one kind of
machine monitoring system using current transformer and RTC.
In this scheme, C.T, P.T, ZCD continuously monitor the machine
and give the status to the arduino. The arduino intimates the
GSM to send the message to the owner/manager whenever the
non-working timing is exceed the certain limit.
Keywords: - Current transformer, RTC, Potential transformer,
ZCD, GSM .

I.

INTRODUCTION

As entering a new era of advanced technology , each and
everything is connected with each other but in the machines
, the major problem is overload and underload condition due
to this problem the products are delayed to reach the
consumer and at the same time machine performance and
efficiency also reduced due to some external factors like
temperature , etc. that’s why the system called machine
monitoring system is proposed which is used to detect the
fault in the machine due to some problems like overload,
underload condition.At present , it is hard to maintain and
monitor the machine tool in industry . This paper proposed
one kind of machine monitoring system using current
transformer and potential transformer . In this scheme , C.T,
P.T, ZCD continuously monitor the machine and give the
status to the arduino .The arduino intimates the GSM to send
the message to owner/manager whenever the non-working
timing is exceed the certain limit. As the paper is mainly
focused on machine condition monitoring and it involves in
the electrical arrangement to monitor and send the message
to the owner . so the field of the paper is fully concerned on
electrical and electronics especially based on machine and
embedded system .some of the electrical components like
current transformer which is used to note the current
consumed by the machine . the temperature sensors also
used to note the value of the temperature in the machine .
the arduino is used to intimate the GSM module to send the
message to the owner whenever the value exist the certain
given limit. To improve the performance and efficiency of
the machine using the data given by the monitoring system.
To monitor the machine continuously and detect the fault
like overload or underload condition .To save the time and
supply the products to the customer within the time.

II.

This paper demonstrates the design of working model of
the machine monitoring system. Following are the
components used in this system.
A) Current transformer (C.T)
The current transformer (C.T), is the type of “instrument
transformer” that is designed to produce an alternating
current in its secondary winding which is proportional to the
current being measured in its primary. Here , there is a use
C.T to measure the consumption of current in the machine ,
based on current consumption able to know machine
condition.

FIG 1 –CURRENT TRANSFORMER
B) Global system for mobile communication (GSM
module)
GSM/GPRS module is used to establish communication
between a computer and a GSM/GPRS system . GSM
(Global System for Mobile communication) is an
architecture used for mobile communication .It consist of
GSM/GPRS modem assembled together with power supply
circuit and communication interfaces.
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FIG -2 GSM MODULE
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MACHINE MONITORING SYSTEM
C) Potential Transformer(P.T)
The potential transformer may be defined as an
instrument transformer used for the transformation of
voltage from a higher value to the lower value. This
transformer step down the voltage to a safe limit value
which can be easily measured by the ordinary low voltage
instrument like a voltmeter, wattmeter and watt-hour meters,
etc.

FIG -5 REAL TIME CLOCK

III.

BLOCK DIAGRAM

FIG -3 POTENTIAL TRANSFORMERS
D) Zero crossing detector (ZCD)
Zero crossing detector is a voltage comparator that
changes the o/p between +Vsat & –Vsat when the i/p
crosses zero reference voltage. In simple words, the
comparator is a basic operational amplifier used to compare
two voltages simultaneously and changes the o/p according
to the comparison. In the same way we can say ZCD is a
comparator.

FIG -6 PROPOSED MODEL BLOCK DIAGRAM

FIG -4 ZERO CROSSING DETECTOR
E) Real Time Clock (RTC)
The purpose of real time clock (RTC) is to provide
precise time and date which can be used for various
applications. RTC is an electronic device in the form of an
integrated chip (IC) available in various packaging options.
In this paper RTC is used to measure the running and the
idle time of machines. By subtracting the idle and running
time , the non-working condition of the machine is known .
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As the paper is mainly focused on machine condition
monitoring and it involves in the electrical arrangement to
monitor and send the message to the owner. So the field of
the paper is fully concerned on electrical and electronics
especially based on machine and embedded system .some of
the electrical components like current transformer which is
used to note the current consumed by the machine. The
arduino is used to intimate the GSM module to send the
message to the owner whenever the value exist the certain
given limit.
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FLOW CHART
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FIG -8 HARDWARE MODEL
Here lamp is used as load .when the voltage is less than
230V, the LCD display the message as low voltage. Where
the current exceed the certain level like here we set 20mA as
maximum limit the LCD display the message as high
current. If we use three phase induction motor as the load, as
per the IEEE standards, IEEE 841 motor having model as
three phase, voltage as 460 v and 10 HP. The tolerance can
be calculated and feed into micro controller for the required
output.

FIG -7 FLOW CHART

Voltage = 460 V (tolerance as ±10%)
V.

IMPLEMENTATION OF THE SYSTEM

Current = 20.27 A (tolerance as ±10%)

When the machine is in running condition, the supply to
the machine is connected to the current transformer (C.T)
and potential transformer (P.T). The current transformer
continuously monitors the machine and sends it to the zero
crossing detectors. Then, ZCD send the signal to the micro
controller. At the same time RTC send the values to the
arduino. Calculate the non-working time using idle and
running time. If the non-working time is exceeding the
certain level, microcontroller intimates the gsm module to
send the message to the owner.
VI.

When the voltage value is less than 230v or equal to zero
then the output would be low voltage at the same time it will
intimate the workers to shut down the machine and send the
message to the owner.

HARDWARE RESULTS

In hardware, The input supply is given to the arduino
using USB cable The input from the machine such as
current consumed by the machine is monitored by the
current transformer and potential transformer . At the same
time idle and the running time also calculated by the real
time clock (RTC).These inputs are given to the
microcontroller to ensure the values are within the limit if
the certain limit is exceed the microcontroller (Arduino)
intimate the GSM module to send the message to the owner
or manager about the faulty condition or non working time
of the machine.
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FIG -9 OUTPUT
When the current value is greater than 20mA then the
output would be over current at the same time it will
intimate the workers to shut down the machine and send the
message to the owner.
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FIG -10 OUTPUT DISPLAY
VII.

CONCLUSION:

Thus the machine monitoring system has been designed
to detect the fault in specified machine. Some of the
advantages of machine is follows i) Continuous monitoring
is possible ii) Able to satisfy the customer demand in time.
In future , there is the control of machine monitoring system
by wireless devices such as Wi-Fi or Bluetooth or internet
enabled mobile phone .The system allow the user to control
the machines individually . It can automatically turn off the
main motors and turn on the motors at a specified time like
if there is any fault in the machine, this machine monitoring
system send the message to the owner or the manager to
switch off. In that time the person can able to switch on or
switch off the machine by using the mobile phone itself no
need to intimate the workers to turn off it.
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